Abstract. In this study, the numerical investigation of stagnation point flow past a stretching sheet immersed in a viscoelastic (Walter's liquid-B model) nanofluid with velocity slip condition and constant wall temperature is considered. The governing equations for the model which is non linear partial differential equations are first transformed by using similarity transformation. Then, the Runge-Kutta-Fehlberg method is employed to solve the transformed ordinary differential equations. Numerical solutions are obtained for the reduced Nusselt number, the Sherwood number and the skin friction coefficient. Further, the effects of slip parameter on the Nusselt number and the Sherwood number are analyzed and discussed. It is found that the heat and mass transfer rate is higher for the Walter's fluid compared to the classical viscous fluid and the presence of the velocity slip reduces the effects of the stretching parameter on the skin friction coefficient.
INTRODUCTION
The study on convection boundary layer flow over a stretching sheet started since early of 70's. It is due to a numerous and important applications in polymer processing industry which later corroborated with non-Newtonian fluid like the viscoelastic fluid and also the nanofluid. For instant, it is used in the manufacturing process of artificial film, artificial fibers, polymer extrusion, drawing of plastic films and wire, glass fiber and paper production, manufacture of foods, crystal growing and liquid films in condensation process [1] . The quality of the final product depends to a large extent on the stretching rate and the rate of heat transfer on the stretching sheet.
Crane [2] was the first to study the forced convection boundary layer flow over a stretching sheet. Then Gupta and Gupta [3] updated this topic with the suction and blowing effects. The temperature and concentration distributions are obtained regarding the flow on isothermal moving plate. Chiam [4] considered the study on stagnation point flow over a stretching sheet. This configuration then have been extended to other type of fluids like viscoelastic fluid, micropolar fluid, Casson fluid, Maxwell fluid as well as the nanofluid. Nazar et al. [5] and Ishak et al. [6, 7] considered micropolar fluid in their study while Abbas et al. [8] and Motsa et al. [9] focused on stagnation flow in Maxwell fluid. The study on Casson fluid, second grade fluid and Walter's fluid have been done by Ariel et al. [10] , Hayat et al. [11, 12] and Mohamed et al. [13] , respectively while the nanofluid stagnation point flow past a stretching sheet have been discussed by Nazar et al. [14] , Bachok et al. [15] , Kameswaran et al. [16] and recently by Mohamed et al. [17] and Sulochana and Sandeep [18] .
In considering the slip effects, researchers have classified the slip flow into a several type for example the partial slip, temperature slip flow, the first order and second order slip flow. These configurations disobey the no slip conditions. Noticed that in no slip conditions, the fluid come in contact with surface body did not have any relative velocity (Prabhakara and Deshpande [19] ). According to Bhattacharyya et al. [20] , the no slip assumptions is not applicable for all cases of fluid flow. It is due to some situations where the no slip conditions may be replaced with partial or slip condition. Recent studies consider the slip effects onto study on stretching flow includes Nandy and Mahapatra [21] , Das [22] , Malvandi et al. [23] and Hashim et al. [24] .
Motivated from the above literature, present study consider the slip flow on stagnation point past a stretching sheet immersed in viscoelastic nanofluid. Such study is never been considered before, hence the results discussed are new.
MATHEMATICAL FORMULATION
Consider a steady laminar boundary layer stagnation-point flow over a stretching surface immersed in a viscoelastic nanofluid of ambient temperature, .
T ∞ Two-dimensional rectangular Cartesian coordinates ( ) , x y are applied, in which the x -axis taken as the coordinate parallel to the plate while y -axis measure from the plate surface normal to it. The physical model and the coordinate system are shown in Fig. 1 
FIGURE 1. Physical model and the coordinate system subject to the boundary conditions ( ) * ,
where u and v are the velocity components along the x and y directions, respectively. ν is the kinematic viscosity, µ is the dynamic viscosity, ρ is the fluid density, k is the thermal conductivity, 0 k is the viscoelastic parameter and p C is the specific heat capacity at a constant pressure. Furthermore, * γ is the velocity slip factor, B D is the Brownian diffusion coefficient, T D is the thermophoresis diffusion coefficient and τ is the ratio of the effective heat capacity of the nanoparticle material and the heat capacity of the fluid. It is also assume that ( ) ( ) , e w u x u x ax = = where a is a positive constant. Next, it is consider the similarity variables: 
By substituting Eqs. (6) and (7) into Eqs. (2)- (4) give
The boundary conditions (5) are transformed to
where Pr It is worth mentioning that 0 K > and 0 K < refer to Walter's and second grade nanofluid, respectively, while 0 K = is valid for an ordinary incompressible nanofluid. In this study, only the case 0 K ≥ will be considered. 
The surface shear stress w τ , the surface heat flux w q and the surface mass flux w j are given by 
with µ ρν = and k being the dynamic viscosity and the thermal conductivity, respectively. Using the variables in (6) 
RESULTS AND DISCUSSION
Equations (8) - (10) with boundary conditions (11) were solved numerically using the Runge-Kutta-Fehlberg method which encoded in MAPLE software for computation. The boundary layer thicknesses in the range of 2 until 7 were adequate for the velocity and the temperature profiles to reach the far field boundary conditions asymptotically. Seven parameters were considered in this study, namely Prandtl number Pr, the dimensionless viscoelastic parameter K, the stretching parameter , ε the Lewis number , Re ,
respectively. The presence of γ has accelerated the nanoparticles at the surface from static (no slip) to a certain velocity which results to the reducing in stretching parameter effects, hence reduce the ability in convective heat and mass transfer. has reduced this physical quantity. It is due to slip effects has accelerated the fluid particle on surface to a certain velocity which is earlier obey the no slip conditions. This results to a decreasing in velocity differences which denoted as a reducing in velocity gradient as well as 1 2 Re . 
CONCLUSIONS
The slip flow on a stagnation point past a stretching sheet in viscoelastic Walter's -B nanofluid model are solved numerically. It is shown how the pertinent parameters which are the Prandtl number Pr, the dimensionless viscoelastic parameter K, the stretching parameter , ε the Lewis number ,
Le the velocity slip parameter , γ and the Brownian b N and thermophoresis motion parameter t N affects the physical quantity discussed. In summary, it is concluded that the Walter's fluid provide a better convective heat and mass transfer rate compared to a classical incompressible viscous fluid. Next, the presence of stretching effects enhanced the Nusselt number, Sherwood number and also the skin friction coefficient. Further, large values of Brownian and thermophoresis parameter may eliminate the convective heat transfer which promoted to the pure conduction process.
Lastly, it is suggested that the velocity slip effect is more significant at large values of viscoelastic parameter and stretching parameter. The presence of velocity slip parameter has accelerated the fluid particle at surface from static to a certain velocity. This situation reduced the skin friction coefficient. Further, it is found that the velocity slip parameter has also reduced the stretching parameters effect on the skin friction coefficient.
